Optical
Ethernet

Ethernet is a lower
complexity solution than
traditional telecoms (e.g.
SONET) and it
interfaces to end user
equipment directly. Itis
now standardised at
10Mb/s, 100Mb/s, 1Gb/s
and 10Gb/s.

Also offering reduced
end to end complexity,
Ethernet in the First Mile
(EFM) is underway as an
IEEE802 standards
project. EFM promises
to complete the
‘Ethernet Everywhere’
picture by embracing
the access network.
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Ethernet First Mile

What is Optical Ethernet?
Ethernet directly over fibre.
The reduced end to end
complexity canlead to faster
payback for operators.

Ethernet First Mile

EFM representsthe missing link
in achieving end to end Ethernet
connectivity. In other words no
translation of the packet is
necessary between sender and
receiver, and addressingis
unified. Under discussioninthe
|EEE 802.3ah task force are
point to point and passively split
(EPON) optical solutionsas
well as point to point copper
solutions. Furthermore, OAM
(OperationsAdministration and
Maintenance) isconsidered to
be amajor requirement for an
EFM standard.

Singleand dual fibre solutions
are under discussion at 100Mb/s
and 1Gb/srates. The DSL style
short copper solution will be
around 10Mb/sand thelong
reach around 2Mbl/s.

10 Gigabit Ethernet
Unlike previous Ethernet
speeds, 10Gb/s Ethernet
(10GigE) isintended only for
full duplex fibre environments.

Itisalso designedtointerface
easily to the SONET packet
format if required.

Threemgjor versionswere
defined in |EEE 802.3a¢:

10GBase-R  LAN seria
10GBase-W  WAN serid
10GBase-X  WWDM

For SONET WAN ‘friendliness
aWAN Interface Sublayer
(WIS) isincluded in 10GBase-
W at 9.953Gb/s. 10GBase-X
providesacoarse WDM
solution with four channel s of
3.125Gb/s. In addition,
different reach variantsare
defined using SM, MM or
paralel fibreand multimode or
singlemode laser sources.

Industry Watch

Gigabit Ethernet iscurrently
being deployed over tens of
kilometresin private networks.
A direct result of thisisthe need
for multi-gigabit backbonesfor
the trunked traffic, hence 10
gigabit Ethernet. Where native
Ethernet cannot be used, the
WAN version can be employed
to match SONET OC-192c
framing. Both serial forms of
gigabit Ethernet use areduced
overhead 64B/66B line code.



Additionally, in shorter links,
coarse WDM may be used to
achieve 10Gb/s Ethernet
throughput, but by using only
2.5Gb/selectronic interfaces.
Such interfaces may use direct
laser modulation, including
VCSELSs over links short
enough for chirp not to bea
problem. Such lower speed
parallel interfacesmean theend
user never hasto deal with an
electrical stream at 10Gb/s.
Today’s FPGAs are capabl e of
3.125 Gb/sLVDSinter-faces.

Where an XFP packaging
approach isused, it is necessary
to track 10Gb/s over the PCB.
Plextek arefamiliar with such
techniques, including analog
equalisation at thisrate.

EFM uses many techniques
which arefamiliar to Plextek
from earlier 1000 Base-X work.
Plextek isalso familiar with the
DSL approach for a copper
solution.

Plextek Capabilities

Plextek design services cover
thefull life cycle of product
development frominitial
strategic studiesthrough to
design for manufacture.
Specific capabilitiesinclude:

e SystemDesign
e PHY levd
power budget
jitter budget
dispersion budget
e Component Selection
e DetaledDesign
e StandardsAdvice
e Designfor Manufacture
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10 Gigabit Ethernet

Standards Experience

Plextek staff have actively
attended ETSI, ATM and
|IEEE802 LAN/MAN standards
committeesand specifically take
partin |EEE Standards
Association sponsor ballotsfor
therelease of the latest
standards, for example 802.3,
802.11, 802.12 and 802.16.

Bespoke Systems

Much of Plextek’swork has
traditionally also comefrom
clients who want a custom non-
standards approach to solving a
problem. Plextek workswith
clientswho need to interfaceto
radical new devicesor who
require an innovative approach
to complexity reduction.

Optoelectronics

Please see the separate Plextek
information sheet on * Optical
Communications’ which covers

* Transceivers

» CDR(clock and data
recovery)

e EDFA control

e Laserwavelengthtuning

* Integrationtechniques

Other experience

Plextek has a successful track

record of product development

in the communications market.

Our *Whole System’ approach

to product devel opment can

involveany of thefollowing

activities.

e Product concept and
system specification

* Hardwareand software
design and integration

e Industria design,
mechanical and casework
layout
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» Typeapprovalstesting

e |ntroductioninto volume
manufacture

» Development of factory test
systems

For further information, please contact
the Marketing Department:
Telephone: +44 (0)1799 533200
Email: mktg@plextek.co.uk
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